In this study, we searched for bioactive compounds from natural resources with a supercritical extract. We selected the extracts of Chrysanthemum zawadskii, Lufa cylindrica, Paeonia lactiflora, Gardenia jasminoides and Scutellaria baicalensis, as natural materials, and evaluated the effects of their skin barrier function. We found that these extracts increased the transactivation activity of the PPAR-responsive element (PPRE) and the anti-oxidation with different priorities, respectively. In addition, these extracts promoted the expression of proteins related to cornified envelope (CE) formation, such as involucrin. From these results, we suggest that natural materials from supercritical extracts will be pertinent candidates for the improvement of the epidermal permeability barrier function.
Introduction 1)
Natural resources are currently the focus of a great deal of attention as functional materials, which are used for food, drug, and cosmetics. The epidermis is a stratified squamous epithelium that acts as a barrier against chemical, physical and biological agents (1) . This skin barrier lies in the outermost layer of the epidermis, in the stratum corneum (SC), which consists of two major structural components, the corneocytes and intercorneocyte lipids (2) . Thus, the formation of the SC, layers of terminally differentiated cornified cells in the outermost epidermis, is responsible for the barrier properties of the skin (3) . PPAR-α is expressed in many tissues, including the heart, kidney, liver and epidermis, where it is an important regulator of lipid metabolism (4, 5) . Among its isoforms, PPAR-α has an important role in the regulation of differentiation, the regulation of inflammatory mediators, cell proliferation, metabolism of glucose, lipids, and hormones (6, 7 The extractor was filled with a measured quantity of milled natural plant resources, and carbon dioxide was pumped into the extractor up to a pressure of 400 bar at a flow rate of 30 mL/min to 60 mL/min. After ensuring the pressure, a steady stream of butylene glycol was allowed to pass upward through the bed of ground particles at a predetermined pressure at 50℃. Raw materials were extracted from a separator for 5 hr, and the extracted raw materials were dissolved in the mixture of purified water and butylene glycol 
Results and Discussion

Effect of 5 native plant resources on cell cytotoxicity
To investigate normal human keratinocyte cytotoxicity on 5 native plant resources, LDH activity was measured. The result indicated that the cytotoxicity of keratinocytes in the extracts-treated groups was high depending on the concentration (Fig. 1) 
Anti-oxidant effect of 5 native plant resources
To determine the anti-oxidant capacity for the raw materials extracted, a 2, 2-diphenyl-1-picrylhydrazyl (DPPH) assay was used. As shown in Fig. 2 
Transactivation of PPRE
We determined the transactivation activity of PPARresponsive element (PPRE) on 5 native plant resources.
Renilla and firefly luciferase activities were measured using a luminescence spectrometer. These results showed that the PPAR-α activities of the 5 natural extracts increased according important role in healing skin wounds, and PPAR-α agonists such as WY14643 and clofibrate have been confirmed to promote differentiation of keratinocytes and recovery of the skin barrier (8, 12) . Therefore, we attempted to identify new natural materials as PPAR-α agonists, and these 5 natural extracts can be potential candidates for epidermal permeability barrier recovery, furthermore, they may have an advantage as natural compounds which have no adverse effects on the human skin with a low environmental impact.
Expression of involucrin related to keratinocyte differentiation
We also confirmed changes in the protein expression related to CE formation by determining the expression of involucrin. As shown in Fig. 4 
